Insects
Mealworm beetles were reared at 25 °C on potatoes and wheat bran in a plastic container.
cDNA cloning
T. molitor cDNA fragments were amplified by RT-PCR and RACE with the primers listed in table S1. As we cloned highly conserved homeobox domains of Tm-Ubx and Tm-abd-A by RT-PCR, 3′ RACE was performed to identify non-conserved 3′ untranslated region (UTR) sequences. Tm-Ubx/abd-A-01 with a highly conserved sequence between Tm-Ubx and Tm-abd-A was used for the initial PCR, and nested PCR was then performed using the gene-specific primers Tm-Ubx-01 and Tm-abd-A-01. The DNA Data Bank of Japan (DDBJ)/European Molecular Biology Laboratory (EMBL)/GenBank accession numbers for the sequences reported in this article are AB698923 for Tm-vg, AB698921 for Tm-sd, AB698920for Tm-Scr, AB698922 for TmUbx and AB698919 for Tm-abd-A.
Larval RNAi
DsRNA synthesis and microinjection into larvae were performed as previously described (29) . The cloned cDNA fragments amplified by PCR with the primers listed in table S1 were used as templates for dsRNA synthesis. egfp dsRNA was injected as a negative control. Approximately 1.7 µg, 0.2 µg, 3.5 µg, 2.0 µg, 2.0 µg and 3.7 µg of the dsRNAs of Tm-vg, Tm-sd, Tm-Scr, Tm-Ubx, Tm-abd-A and egfp were injected into each late-larvae. Statistical summary of RNAi is shown in fig. S7 . We separated the T1, and manually removed the first thoracic legs and internal tissue in distilled water for detailed morphological observation. Images were captured using a VHX-900 digital microscope (Keyence).
Histological analysis
T. molitor larvae, prepupae and pupae were embedded in SCEM compound (Leica Microsystems) without fixation and stored at -80 °C until use. To section comparable regions in different individuals at both the same and different developmental stages, we marked the surface of specimens with color inks before embedding. The frozen block was sectioned transversely at 10 µm using Leica CM1950 (Leica Microsystems), and fixed with 4% paraformaldehyde (PFA) in PBS after brief drying. Cryosections were stained with Carrazzi's hematoxylin and eosin Y (Leica Microsystems) to visualize nuclei and cytoplasm, respectively. The developmental stage of prepupae was determined according to the sectional morphology of the forewing primordium. Images were captured with BZ-9000 light microscopy (Keyence).
In situ hybridization DIG-labelled riboprobes were synthesized by in vitro transcription with the DIG RNA Labelling Mix (Roche). Templates were 1,002-bp, 879-bp, 204-bp and 264-bp fragments of Tm-vg, Tm-sd, Tm-Scr and Tm-Ubx cDNAs, respectively. Final concentrations of riboprobes were adjusted to 1.0 µg/ml for Tm-Scr and Tm-Ubx, 0.6 µg/ml for Tm-vg, and 0.25-0.5 µg/ml for Tm-sd. The following steps were performed at room temperature unless otherwise described. Sectioned tissues were fixed with 4% PFA for 20 min after brief drying. Following PBS washes, tissues were treated with 5 µg/ml proteinase K for 10 min at 37 °C, and post-fixed with 4% PFA for 20 min. Acetylation with 0.25% acetic anhydride in triethanolamine and prehybridization with the hybridization buffer (50% formamide, 5×SSC [pH 7.0], 0.1 mg/ml heparin, 0.1 mg/ml yeast RNA, 1×Denhault and 0.1% Tween20) were performed to reduce non-specific hybridization. After overnight hybridization at 55 °C, slides were washed with formamide and SSC at 55 °C. Tissues were incubated in 1.5% blocking buffer (Roche) for >30 min followed by a 1:2,000 dilution of anti-DIG antibody (Roche) overnight at 4 °C. mRNA distributions were visualized by adding the substrates nitro blue tetrazolium and 5-bromo-4-chloro-3-indolyl phosphate. After stopping the colour reaction with TE buffer, slides were washed and incubated in 80% glycerol for observation using BZ-9000 light microscopy (Keyence). TAATACGACTCACTATAGGGAGACCACTGGCACATAAAC CCAATTACG Tm-abd-A-UTR01 GTGCAGGTGCTGACGAACT T7-Tm-abd-A-UTR01 TAATACGACTCACTATAGGGAGACCACGTGCAGGTGCTG ACGAACT Tm-abd-A-UTR02 ACGCAACATAACCGCACTTT T7-Tm-abd-A-UTR02 TAATACGACTCACTATAGGGAGACCACACGCAACATAA CCGCACTTT Y = C or T; S = C or G; R = A or G; W = A or T; M = A or C; K = G or T; I = inosine.
